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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o Qusuke 0a30BOr0 YpPOBHSI Ha YpPOBHE CpEeAHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ylbTaram
OCBOEHHMSI OCHOBHOM 00pa30oBaTeNbHON MporpaMmsbl, npeacraBieHHbIX B PI'OC
COO, a Ttakxke c y4€toM (eaepaibHON pabouell mMporpamMmbl BOCHUTAHUA U
KOHIICTIIIMM TIpenoaaBaHusi yuyeOHoro mpenMera «Dusmka» B 00pa3oBaTebHBIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peanu3yIommx OCHOBHEIE
o0OpazoBarenbHbIE POTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa obydaromuxcs 10-11 knacco npu o0ydeHnn
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOIO MOIXOA.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusm OI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEeIMETHBIM pe3yJbTaTaM OO0Yy4YEHUs, a TaKxKe
YYUTHIBAET HEOOXOAMMOCTh peaju3allud MEXIPEAMETHBIX CBS3ed (PU3UKU C
€CTECTBEHHO-HAYUYHBIMHM YUEOHBIMU TIpeaMeTaMu. B HelonpeaenstoTcsi OCHOBHBIC
e U3y4eHus (GU3UKU Ha YPOBHE CpPEAHEro o01ero oopa3oBaHusl, MIaHUPyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (PU3WMKH: JIMYHOCTHBIE, METalpeIMETHEHIE,
npeaMeTHbie (Ha 6a30BOM YpOBHE).

[Iporpamma no (u3uKe BKIIOYAET:

1) mnaHupyeMmble pe3yibTaThl OCBOCHHS Kypca (hU3MKK Ha 0a30BOM ypOBHE, B

TOM YHCJIEe TIPEIMETHBIE PE3YJIbTAThI IO TOJjaM 00yUYCHHUS;

2) coaepaHue yuyeOHOTO mpeameTa «Pu3nKkay mo rogaM o0ydCHHS.

®du3rka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyecTBe y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CHCTEMY
3HaHui 00 okpysxarorieM mupe. LlIkonbHbIN Kype Ppu3uku — cucTeMooOpa3yronui
JUISl €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MTOCKOJIBKY (PU3MUECKHE 3aKOHBI
JieKaT B OCHOBE IMIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuszuyeckorr reorpadueir u actpoHomuen. lcmonb3oBaHME W AKTUBHOE
npuMeHeHne  (PU3MYeCKUX 3HAHWM  OmpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTeTHKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydeHue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ] B (HOPMUPOBAHKUE €CTECTBEHHO- HAYYHON KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMHpPOBAHHWE YMEHHMA NTPUMEHSITh HAYYHBIA METO]]
MMO3HAHUS TPHU BHITIOJHEHWN UM yUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Gpu3uku 1y1st ypOBHS CpETHET0 00IIEro 00pa3oBaHus MOJI0KEH
PAI Ui, KOTOpble MOKHO PaCCMaTPUBATh KaK MPUHIIMITBI €FOMIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBHMU C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMHpoOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus MNpeAnoiaraeéT HCHOJIb30BAHHUE
F'YMaHUTAPHOTO NOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICIECHUE CBSA3M PA3BUTHUSA
(U3MKH C pa3BUTUEM OOILECTBA, & TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMHU NPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kype pu3nku npeamnogaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMUECKUX MPUIOKEHUN U3YYEHHBIX
TEOPUNA U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IMOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHus, TMOCBALIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TakXe OO0CYXIACHHS
po0JIeM pallOHATBHOTO MTPUPOJONOIB30BAHMS U IKOJIOTMYECKON 0€3011acCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHUS (PM3HUECKOU TEOPHUH, POJiM (PyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXTTPUMEHUMOCTH
TEOPUM, JUIsl ONIMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U IIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0A B Kypce (PU3MKU peasiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAIbHON AESITeNbHOCTH O0YyYaroUIXCs.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00OPaTOPHBIX padOT, KOTOPHIE B MPOrPaMMe
mo (usnke OOBEIUHEHBI B OOIIMI CMHUCOK YYCHHUYECKHX MPAKTHUYECKUX pPabdoT.
Boigenenue B yKa3aHHOM MepedyHe J1a00paTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISI U OIICHKH, OCYILECTBIISIETCS] Y4aCTHUKaMH 00pa30BaTEIbHOTO Ipolecca
UCXOJsl U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI U OCHalleHus kaOunera (usuku. Ilpu
ATOM O0OecreunBaeTCsl OBJIAJIeHuE OOYy4YaloIIMMHUCS YMEHUSIMU TPOBOAMTH
KOCBEHHBIE H3MEPEHHMsI, MCCIIECOBAHUSA 3aBHUCUMOCTEH (M3MUECKUX BEIUYMH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHue yIelseTcsl pelIeHUI0 PACUETHBIX U KaYeCTBEHHBIX 3a/1ay.
[Ipu 5TOM [171s1 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33/1a4U C SIBHO 3aJJaHHOMU
(bu3HUecKoil MOJENbIO, TO3BOJISIONINE TPUMEHSITH U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HbBIX
paznenoB. [ kadyeCTBEHHBIX 3aJ1ay MPUOPUTETOM SIBIISIIOTCS 3aaHUs Ha OOBSICHEHUE
MpOTEeKaHUsT (PU3NUECKUX SBJICHHUA U MPOIIECCOB B OKPYKAIOIICH KU3HH, TPEOYIOIIHEC
BbIOOpa (U3MUECKOM MOJCIHM JUIsl CHUTyalldd TPAKTUKO- OPHUEHTHPOBAHHOTO
XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHUYECKOMY 00eCIIeYeHHUI0 Y4eOHOro mpoliecca 6a30BbIi ypoBEeHb Kypca (GU3uKu
HAa YpPOBHE CpEIHEro oOmero o0pa3oBaHUs JOJDKEH H3y4aThCsl B YCIOBHSIX
MpeAMETHOTO0 KaOuHeTa (U3WKW WIA B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOro IMKJIa. B kaOuHeTe (PU3MKU JTOHKHO OBITH
HEOoO0X0oIMMOe J1abopaTopHOE O0OOpYAOBaHUE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKe YUEHHUYECKHX MPAKTUUYECKUX padOT U JIEMOHCTPAIMOHHOE
obopyioBaHue.

JleMoHCTpannoHHoe 000pya0oBaHUE (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEeYUMBAaET IMOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMme M0 (HU3MKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCJICIOBAHUSI  M3Y4Yae€MbIX  SIBIIGHUM W  TMPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe o00OpyIOBaHHE [JiI YUYEHUYECKUX MPAKTHUUYECKUX PpadoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyeTe
OJTHOTO KOMILJIEKTa Ha JBYX OOydYarommxcs. TeMaTUYecKHe KOMILUICKThI
JabopaTopHOro 000pYyNOBaHUS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
WCITOJTIb30BaHUN AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE [IU(POBBIX Ja00PATOPHUH.

OCHOBHBIMHU HENIAMH U3y4YeHUs (GU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

3) dbopmupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYaroIIUXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

4) pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC MO3HAHUSA U (POPMHUPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOMICHUS K OKPYXKAIOIIUM SIBJICHHSIM,

5) dbopmupoBaHHe HAYYHOTO MUPOBO33PEHHUS KaK Pe3y/IbTaTa H3y4CHHsI OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

6) dbopMmupoBaHHEe yMEHHH OOBSACHATH SIBJICHHS C  HCIOJB30BAaHHEM
bU3NYEeCKUX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

7) dbopmupoBaHHe TPEACTABACHUNA O PONM (U3UKUA IS PA3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce u3y4eHus Kypca U3k Ha YpOBHE CpeIHEro o01Iero 0opa3oBaHus:



8) mpuoOpeTeHne CUCTEMBI 3HAHUH 00 00X (PU3UUIECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKIIOYAs MEXaHUKY, MOJEKYIIpHYI0 (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

9) dopmupoBaHHe YMEHHI NPUMEHITh TEOPETUYECCKHE 3HAHWS  JJIS
OOBsCHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U ISl TIPUHITHUS
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

10) ocBoeHHe CIOCOOOB PEIICHUS PA3JIMIHBIX 33Jad C SBHO 3aJaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaAMOCTOSTEIHHOE
co3anue GU3NYECKON MO, aIeKBaTHON yCIOBUSM 3aauH;

11) nonumanue (HU3HYCCKHUX OCHOB M MPHUHIIMIIOB JACHCTBUSA TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeay;

12) oBnameHue METOJAMH CaMOCTOSITEIBHOTO IUIAHHUPOBAHUS U MPOBEIICHHSI
bu3MYecKuX SKCIEPUMEHTOB, aHaJIW3a W HMHTEpIpeTanuu UHGOpMaIliH,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

13) cozmaHue YCIOBUI JJIs pa3BUTHS YMEHUI POCKTHO-MCCIICIOBATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wu3ydenne ¢usuku (06a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 wacoB (2 yaca B HeJIEJIO).

[Ipennaraemerii B mporpamMMe MO (U3HKE TMEpeueHb Ja0OpaTOPHBIX W
MPAKTUYECKUX padoOT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MPOBEJCHUS JTa0OpaTOPHBIX pPAOOT H OMBITOB C YYETOM WHAMBHIYaTbHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.



COJAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHMUS

®dusnka — Hayka o mpupone. HaydHble METOIBI NO3HAHMS OKPYKAOLIETO
Mupa. Ponb skcriepuMenTa 1 TEOpUU B IPOLIECCE MTO3HAHUS TPUPOBL. DKCIEPUMEHT
B (U3HKe.

MoaenupoBanue (Qpu3MYecKuX SIBICHUN U TpoueccoB. HayuHbple rumoressl.
®u3nyecKue 3aKOHBI U TEOPHUH. ['paHMIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u mecTto Qu3NKu B GOPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pa3zjnen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABukeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MAaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCHU CUCTEMbl KOOPJIMHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJMHEWHOE IBMXeHUue. ['paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U MEepEeMEIICHUs
MaTepUaIbHOU TOYKHU OT BPEMEHHU.

CBoboaHOe nmageHue. Y CKopeHrue CBOOOHOTO NaCHUsI.

KpuBonnHeitHoe ABMKEHHE. [[BUKEHNE MaTepUAIBHOW TOYKH IIOOKPYKHOCTH
C MOCTOSIHHOW IO MOJYJX0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHENHAsI CKOPOCTb.
[Tepuon u yactora obpatieHus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSIO0B, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs] KHHEMATHYECKUX XapaKTePUCTUK
JBHKCHUSL.

[IpeoOpa3zoBanue ABMKEHUH C UCITOJIH30BAHUEM ITPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pekeHHOM IIPOCTPAHCTRBE.

Habnronenue aBuxkeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Hamnpasnenue ckopocTH Mpu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEIbI0 ONPEAECIECHUS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXIAY NYTSIMHU, MNPOMIECHHBIMUA TEJIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE NPOMEXKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBrxeHus Teia, OpOIeHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Hbrotona.

HNHepunaibHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIs. MaTEpUaIbHOU TOUKU. Tpernii 3akoH HeroTOHA 1151 MatepraibHbBIX TOUEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectn. llepBas kocMmuueckas
CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (okosi, CKoybxeHus1, kaueHus ). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nmokos. Koadgduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHuJIbBl OTHOCUTENIBHO OCH BpaumieHus. llnewo cunbl. YcnoBug
paBHOBECHUS TBEPJIOTO TEIIA.

TexHn4eckue yCTpOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepIuu.

CpaBHeHUE Macc B3aUMOJEHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jiepopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuyenue npmxeHus Opycka rno HaKJIOHHOM MJIOCKOCTH.



HccenenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonsl coxpanenus 6 mexaHuke

Nmiynbc MaTepuaibHOM TOYKHM (Teda), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPAHEHUSI HMITYJIbCa.
PeaktuBHOE IBMXKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KHHETUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPIUs YOpPYro
nedopMupoBaHHOU NPY>KUHBL. [loTeHITMATBHAS YHEPTHS TeNa BOJIM3U TOBEPXHOCTH
3emin.

[loTeHnuanbHple W HEMOTCHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOW YIHEPTUH CUCTEMBI TEJL. 3aAKOH
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOEC nBMKEHHE.

[lepexon MOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yuenne abCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanre CBA3U pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEpruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka U TepMOIUHAMHKA
Tema 1. Ocnoébl MoneKynapHo-KuHemu4eckol meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep ABMKEHUS U
B3aUMOJICMCTBUS YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, KUJIKOCTEUW H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieii. Macca u
pasmepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopens  upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HACAIbHOro raza. AOCONIOTHAs TeMmreparypa Kak Mmepa
CpEIHEW KWHETUYECKOM SHEPruu TEIUIOBOrO NBWXKEHUS dactul rasza. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /lanbroHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUe H3OMPOIECCOB: HM30TEpMa, H30X0Pa,
n3zo0bapa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOLIME JTUCKPETHOE CTPOCHUE BEIIECTBA, (QoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnbITel 10 AU GY3UH )KUIKOCTEHN U Ta30B.

Mojens OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita [lTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIFOCTPUPYIOLIUME YPaBHEHHWE COCTOSHMSI HJICAJbHOTO Tasa,

U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE MU3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYpPhI BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXKIY TapaMETPaMH COCTOSIHUS Pa3peKEHHOTO

rasa.

Tema 2. Ocnosbl mepmoOuUHaAMUKU

Tepmoannamuueckass cucrema. BHYTpeHHssE dHEprus TEPpMOIUMHAMUYECKOU
CUCTEMBI U crocoObl e€ u3MeHeHus. KomuyecTBo TemnoTsl U padota. BHyTpeHHss
DHEPI'us OJHOATOMHOI'O MEaJIBbHOIO ra3a. Buasl Teronepenadn: TeIIONPOBOAHOCTD,
KOHBEKIIUS, U3JIy4eHUe. YelabHas TEIUIOEMKOCTh BellecTBa. KoJMuecTBO TEITIOTHI
IIpU TEIUIONEPEaaye.

[Tonsitue 00 aamabatHOM miporiecce. I[lepBwIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHne mepBOro 3aKOHAa TEPMOAMHAMUKH K H3ompoieccaM. ['padpuueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBeie MamvHbL. [IpUHLIMIBI IEMCTBUS TETUIOBBIX MAILIHH.

[IpeoOpazoBanus 3HEPTUH B TEIUIOBBIX MamuHax. KoaddunueHt nonesHoro aeiicTus
teruioBoil mammbbl. [ukn KapHo u ero koad¢uiumeHT mNONE3HOTO ACHCTBHSL.
DKOJIOTMYECKHE MPOOJIEMbI TEIIOIHEPTETUKH.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3JyXa, HarpeBanue s¢upa B
JaTYHHOH TpyOKe MyTéM TpeHus (BHICOIEMOHCTPAITHS).

N3meHeHue BHyTpEeHHEN S3HEPTUu (TeMIepaTypbl) Teja Mpu Teruionepeaaye.

OneiT MO anuabaTHOMY pACIIUPEHHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHue yaenbHON TeMI0EMKOCTH.

Tema 3. Azcpecamnvie cocmoanusa eéeuwtecmea. MDazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcamus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHBbIM mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JABJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpucraiuipl. CoBpemMeHHble MaTtepuansl. [lmaBinenue wu
KpUCTaJUIU3alus. Y ieJibHas TerjioTa miasneHus. Cyomumanusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYyYEHUs] COBPEMEHHBIX MaT€pUaJIOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOlCTBa HACBHIILIEHHBIX MMAPOB.

Kunenve npu NnoHMKEHHOM JaBJICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenre HarpeBaHus ¥ MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

N3mepenre 0OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
DnekTpu3anmsl Tel. ODJEKTPUUECKHil 3apsa. JlBa BuIa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBONHMKHK, OUANEKTPUKUA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3aps/a.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodyedHbli 3JIeKTpUUECKUN 3apsi.
Onektpuueckoe nojue. Hanpspk€HHOCTE anekTpuyeckoro nois. [Ipuaiun



CYNEPHO3ULIUH DJIEKTPUUECKHUX NOJICH. JINHUN HANPsZKEHHOCTH AJIEKTPUYECKOTO MOJIA.
PaGota cun anektpocratudeckoro nodjs. [loreniuan. PasHocTh MOTEHIMANIOB.
[IpoBOAHUKM W HOMAIEKTPUKH B SJIEKTPOCTATHYECKOM Ioje. JluanekTpuueckas
MIPOHHIIAEMOCTb.
OnextpoémkocTh. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsLKEHHOT0 KOHIAEHCATopa.
TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3allliTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOP, KONMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.
Jlemoncmpayuu
Y CTpOMCTBO ¥ IPUHIIUI IEUCTBHUS AJIEKTPOMETPA.
B3auMoencTBre HAANEKTPU30BAaHHBIX TET.
DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.
[IpOBOJTHUKH B AJIEKTPOCTATUYECKOM MOJIE.
DNeKTpocTaTHYECKas 3alUTa.
JIMBPNEKTPHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAIN
MJIACTUH, PACCTOSIHUS MEXYy HUMH U TUDJICKTPUUYECKON MPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOTO KOHJEHCATOoPa.
Yuenuueckuu skcnepumenm, nabopamopuvie pabomul
N3mepeHnne 3neKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax
DNEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTosSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 yyacTKa LEIu.

DIEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COMPOTHUBICHUE BEIIECTBA.
[locnenoBarenpHOE, MAPAIIIENBHOE, CMELIAHHOE COEANHEHHUE POBOJHUKOB.

PaGora onmektpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTB
AIEKTPUUECKOTO TOKA.

DNEeKTPOJBHXKYIAs CUJla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OMa 1151 TOJIHOM (3aMKHYTOM) 3yieKTpudeckoi renu. KopoTtkoe 3aMbIkaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXITPOBOAUMOCTD.

DnexkTpudecKknii TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpOBOJHUKH. CoOctBeHHass U MpUMecHasi  MPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexo/a. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax H  paciuiaBax  d3JIEKTPOJUTOB.

DIIEKTPOJIUTHYECKAS AUCCOLMALINSL. DIEKTPOJIN3.



DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Monuus. [Inazma.

TexHUYecKue yCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJIbTMETP, pPEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHUO],
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U011, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS [UIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOLIAM TIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipssmoe w3MepeHne dIeKTpOoABWKyIEeH cuibl. KopoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJNEKTPOIUTOB.

HckpoBoit pa3ps 1 MPOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yyeHne CMEaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHIIbI UICTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumnoresa, Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHUH, TUHEHAs QyHKIUs, Tapadoa,
runepOoia, ux Trpadukd W CBOWCTBA, TPUTOHOMETpUYECKHUE (YHKIUH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBUXKEHUE B XKUBOU mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHJBI TEIJIONEpEaun, TETIOBOE PaBHOBECHUE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U



ra3oB, OJJIEKTPUYECKHUE CBOWCTBA METAUIOB, JJEKTPOJUTHUYECKAs AUCCOLMALINA,
raJibBaHUKa.

I'eoepaghus: BIaxXxHOCTb BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs B TEXHUKE, MOJIIMITHUKK, HCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUU
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YHCJIE HaHOMATepHaloB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWUHBIH IPUHTED, ANEKTPOHArPEBATEIbHbBIC puoOOPBHI,
AJIIEKTPOOCBETUTEIBHBIE PUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHl.  B3auMonencTBHE  MOCTOSIHHBIX MAarHuTOB.
MaruntHoe mnone. Bektop MarHuTHONW uWHAYKIMH. [IpuHIMn cynepnosunnu
MAarHuTHBIX MoJsied. JInHuM MarHuTHOM WMHAYKIWU. KapThHa JUHWNA MarHUTHOM
VHJYKIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHMTHOTO TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOIO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJIEHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJHOPOJHOM MarHuTHOM mojie. Pabora cuiel Jlopenia.

SlBnenue 3neKTpOMarHMTHOW MWHAYKUMH. [lOTOK BEKTOpa MarHUTHOM
WHIYKIUHA. OJIEKTPOABIKYILAS CWJIA HWHIYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
unaykuuu dapanes.

BuxpeBoe nsnexkTpuyeckoe Imoje. DIEKTPOABWXKYIIAs CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJCKTPOABIXKYILAS  CHIIA
CaMOMHIYKIIUY.

DHeprus MarHuTHOT'O MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHu4eckrue yCTPOMCTBA UM TMPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MArHuThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHULl, UHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUUA MAarHATHOTO TTOJIS.

B3anmonenicTBue AByX MPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

Hencrue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIByieHUE PIEKTPOMArHUTHOW MHYKITUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABHXKYIIEH CUIbI MHAYKIHU OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHne caMOMH YKL,

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

Pa3nea 5. Kote6anust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOAE0AHUA

KonebarenbHas  cucrema. (CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, amrumryga u ¢dasza KojieOaHUM.
[IpyxvHHBIN MasATHUK. MaTremMaTU4eCKUM MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
konebanuil. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJIeOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJEATBHOM KOJIE0ATEILHOM KOHTYPE.

[IpencraBienne o 3aTyXxarnmx KojeOaHUsX. BeIHY)IeHHbIE MEXaHUYECKUE
konebanus. Pesonanc. BeIHyKIEeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMS.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepemnada U MOTpedICHNUE IIEKTPUIECKON
SHEPruMu. DKOJIOTUYECKHE PUCKU TPU MPOU3BOJICTBE 3JIEKTposHepruu. KympTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEpaTOp NEPEMEHHOIO TOKa, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjeOaTelbHOM cHCTeMbl (MPY>KUHHBIA WU
MaTE€MaTUYECKUI MasTHUK).



HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3oHaHc mpu MOCIENOBATEIbHOM COCIMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TIEKTPOIIepEIayn.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanre 3aBUCUMOCTH TepUoja MajbIX KOJeOaHUil Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre epeMEHHOT0 TOKA B LIEMU U3 MOCIIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYyILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanuueckue BOJIHBI, YCIOBHSL pacnpoctpanenud. llepuon. CkopocTh
pacrpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W MPOAOJBHBIC BOJIHBI.
WNuTtepdepenuus n audppakumus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsSpu3aIus, 1udpakxiius,
unTepdepeniys. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI pagUOCBS3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuEMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHNE MTONIEPEYHBIX U MPOI0TIHHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

HaOmronenue otpakeHus ¥ IpesIoOMIICHUs] MEXaHUYECKUX BOJIH.

HaOmonenue uatepdepeHinu u 1udpakiiuy MEXaHn4eCKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaOnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0U U
4acTOTON KOJeOaHUIA.



HccnenoBanre  CBOMCTB ~ DJEKTPOMArHUTHBIX — BOJIH: OTpPAKEHHUE,
npesioMJIeHUe, Mojspu3anus, udpakiuus, UHTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpoOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yros ITOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHbI cocTaB O6enoro cseta. Ler.

Cobuparoniyie u paccerBarouye JuH3bl. ToHKast TuH3a. @OKYCHOEPACCTOSIHUE
U ONTHYECKas CWiia TOHKOW JUH3bL. [locTpoeHune n3obpaxxeHui B COOMPAIOIINX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VY caoBust HAOIIOEHUSI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHONKApTUHE
OT JIBYX CUH(a3HbIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHas peméTka. YcioBue HaOMOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOTO0 CBEeTa Ha
TU(DPaAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIHOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpoOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.

OnTuyeckue npudopsI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBannie cBOMCTB U300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaoOmronenue unrepdepeHiuy cera.

HaOmronenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[TomyueHue cekTpa ¢ HOMOILBIO PU3MBI.

[Tony4yenue crnekTpa ¢ HOMOUIBI0 AUGPAKIUOHHON PEIIETKU.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanne CBOMCTB M300paKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['panunbpl  MPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHHAIBHON TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA
B BAKYyME, IPUHIUII OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpallleHUE
JUTHBL.

DHeprus U UMIYJbC PEASATUBUCTCKON YACTHULIBIL.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YAaCTHUIIbl. DHEPTHUS
IIOKOSI.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CToseroBa. 3aK0oHbBI
dotorddexra. YpaBuenue DunimTeitHa maia dotorddexra. «KpacHas rpaHuiiay
dboTorddexra.

Jasnenue cBera. OnbiTel 1. H. JIeOeaena.

XHUMHUYeCKOe IEHUCTBUE CBETA.

TexHuueckue yCTpONCTBA W TMpaKTUYECKOe MpUMEHeHHue: (OTOIIEMEHT,
dboTOMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(HEeKT Ha YCTaHOBKE C [IMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

Ceeroauog.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHII.
Ilmanerapnas mogxens aroma. Ilocrtymatrsl bopa. M3nyueHwe u morjiouieHue
(GbOTOHOB TpU TEpexojae aToMa C OAHOTO YPOBHS JDHEPruv Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHM SHEPrUU aToOMa BOJIOPO/a.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue NJIMHBI BOJHBI J1a3epa.

HabGnronenue nuHeRyaThixX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HaOmronenune TMHEN4aToro crnekTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTHI, JOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHusd sapa. OTKpbITHE
paanoaktTuBHOCTH. OnbITh Pe3zepdop/ia no onpeneneHnto coctaBa paiuoakTUBHOTO
msnyuenusi.  CpoiictBa  anbda-,  Oera-, ramMMa-u3inydeHusi.  BrausiHue
PaIHOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa W HeuTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan saapa. MaccoBoe uucio sapa. M30Tomnsl.

Anb(a-pacnaa. OJEKTPOHHBII M TO3WTPOHHBIM Oera-pacnan. ['amma-
M3JIy4eHne. 3aKOH paJOaKTUBHOIO pacnajaa.

DHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Macchl sapa.

Snepnsbie peakuuu. /lenenve u cuHTE3 AI€EP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHIEKTUBBI
SJIEPHON SHEPIETUKH. DKOJIOTMUECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOMIOICHNS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOACHCTBUSA. ENMHCTBO (hM3MUECKOM KapTUHBI MUPA.

TexHndeckue yCTpOMCTBA U MPAKTUYECKOE IMIPUMEHEHHUE: TO3UMETP, Kamepa

Bunbcona, siiepHbIil peakTop, atToMHas 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIIHNX YACTHLI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, sipKue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

CoiHeuHast cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3I.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpamMma «CHEKTpajJbHBIM Klacc —
CBETUMOCTBY». 3BE31bI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] IJIaBHOW MOCJIEA0BATEIbHOCTA. BHYTpeHHEE CTpOCHUE



3BE31. COBpPEMEHHBIC MPEJACTABICHUS O MPOUCXOXkKAEHUU W HBoitounu ConHua u
3BE3]1. DTaNbl )KU3HU 3BE3I.

Mneunbiii Iyt — nama [amaktuka. Ilonoxenue u nwxenue ConHua B
lNanaktrke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Paciuiupenue Beenennoil. 3akon Xa006m1a. Paz0eranue rajakTuk.

Teopus bonbiioro B3peiBa. PeMKTOBOE U31yYEHHE.

Macumrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnble mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUWIOKEHUHN JJI1 ONPENENICHU MOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31nsd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Habmronenus B Teneckon Jlynsl, minaner, Mieunoro Ilytu.

O0600maromiee NOBTOPEHNE

Ponp ¢usuku © acTpOHOMHUU B HKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEJI0BEKA, POJib U MECTO (DU3UKU U
ACTPOHOMUH B COBPEMEHHOW HAy4YHOH KapTUHE MUPA, posib (PU3UUECKON TEOpUHU B
dbopMHUpOBaHUY MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHUpa B  OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMONIOTHH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTIO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPhl U MX MPOEKIHUHU HA OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TJIOCKUX GUryp u o0beéMa Tell.

bBuonocus: »nekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelabHbIE
JIBUXEHHUS B )KMBOW MPUPOJIEC, ONTUYECKHUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUECKOMN PEIIETKH, CIIEKTPAbHbIN aHAIU3.



l'eocpagusa: wmarHuTHBIE TONIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
doToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSICEHUH.

Texnonoeus: JHUHUM DJIEKTpONEpenad, TIEHEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, pPaAUONPUEMHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOTO Tpenmera «Du3nMKa» HAa YPOBHE CPEIHEro OOIIero
oOpazoBanusi (0a30BBIN YPOBEHB) JOHKHO 00ECIICUUTH JOCTHUKEHHUE CIICAYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTo npeaMera «Du3nKa» JTOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCcTBa, pacUIUpPeHUE KU3HEHHOTO
OIbITA U OIbITA JIESITEIBHOCTH B MPOLIECCE pPean3alii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATENBHOMN JEATEILHOCTH, B TOM YHCJIE B YaCTH:

6 rpaxaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOU MO3UIIMU 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOLIEYETOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPATHUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PaXKAAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aUMOJIEMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJOHTEPCKOMN AESATEIBHOCTH;

7/ MaTPHOTUYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

8 INyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,

OPHUCHTUPYACH HAa MOPAJIBbHO-HPABCTBCHHBIC HOPMbBI U IICHHOCTHU, B TOM YHUCIIC B

JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

9 3CcTEeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
IpHUCYIIEro (PU3UICCKON HayKe;



10 Tpy10BOr0 BOCIMTAHUS:

UHTEpPEC K pPa3iIudHbIM chepaM MpodecCHOHANBHON AESITeNIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIacTH
(GU3UKN HA IPOTSHKEHUU BCEH JKU3HM,

113K0710rH4€eCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa 9KOJOTHYEeCKHX IpooIiem;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHMS 1eJIeH YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA;

pacUIMpEeHHe OIbITa JEATETbHOCTH JKOJOTUYECKON HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKE;

12 neHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHWE I[IEHHOCTH HAYYHOH JESATENbHOCTH, TOTOBHOCTh B IIpOIiecce
M3ydeHUS (PU3UKH OCYIIECTBIIATE MMPOCKTHYIO U MCCIIEIOBATEIBCKYIO IEATEILHOCTh
WHIWBUIyaJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCcAJIbHbIE YUeOHbI€e 1eHCTBUSA
ba3oBble JJornyeckue JaeiicTBUA:
caMOCTOSITeTbHO  (OpPMYJIMPOBaTh M aKTyaJlU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LEIU NEATCIBbHOCTH, 3aJ1aBaTh MAPAMETPbl U KPUTECPUU UX
JIOCTYDKCHHUS
BBISIBJIATH  3aKOHOMEPHOCTH UM MPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHHS MPOOJIEMBbI C yU4€TOM aHaIu3a UMEIOIIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEIbHOCTH;
KOOPAUHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBHUSAX  PeaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciieaoBaTeIbCKue 1eMCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSMHA U METOJIAMHU
bu3uYeCKO HAYKH;



BJIa/I€Th HaBbIKaMHU y4eOHO-MCCIIEA0BATENbCKON U MPOEKTHON AESITENIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peLICHHs 3a7ad (PU3HUECKOTrO COJEp)KaHWs, MPUMEHEHUIO Pa3IUYHbIX
METO/I0B [TO3HAHMSI;

BJIAJAETh BHUAAMHM JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETAllUY, TMPEOOPA30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsAX, B TOM YHUCJIE TIPU CO3TaHUH YU€OHBIX MPOEKTOB B 001aCTU (DU3HKHY;

BBISBJISITH IPUYMHHO-CIICIACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTBI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHM, 33/1aBaTh apaMETPbl U KPUTEPUU PELLICHMUS;

aHAIM3UPOBaTh IIOJyYCHHbIE B XOAE pELICHUA 3aJauyd  pe3yJIbTaThbl,
KPUTUYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aladyd B 00pa30BaTEIbHOMN
JEeSATEIBbHOCTH, B TOM YKCIIE€ TPU U3YYEHUH (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUYECKYIO 00JIACTb
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE IOAXObI U PELIEHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAOIIUE alIbTEPHATUBHbIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4eHHs] MHPOpMaluuu (PU3UUECKOTO COJAEPKAHMS W3
UCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSTEJIBHO OCYIIECTBIATH IIOMCK, AHAJIN3,
CUCTEMATHU3allMI0 M HHTEpIpeTaluio WH(OPMALKUK Pa3IUYHbIX BUAOB U (GopM
MPEACTABJICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH UH(OpPMALUY;

UCIIONIb30BaTh  CpeAcTBa  MHQPOPMALMOHHBIX W KOMMYHHUKalMOHHBIX
TEXHOJIOTUHA B PELIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0eHHEM TPEOOBAHUN 3PTOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCcHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJEp)KaHMUsS B Pa3IU4YHBIX (opmaTax c
y4€TOM Ha3HAYeHUs] UHPOpPMALIUU U LEIEBON ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
(dopMy npecTaBICHNUS U BU3yaIU3al1U.

KoMMyHMKaTHBHBIE YHHBEPCaJIbHbIEe y4eOHble JeHCTBHSA:
OCYUIECTBJISAThH OOIICHNE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESATEIBHOCTH;



pacrmo3HaBaTh TPEANOCHUIKM  KOHQIMKTHBIX CHTyalldidi ¥  CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh M WCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON W WHIWBHIYaTbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJUICKTHBA,

OPUHUMATh I[ETd  COBMECTHOW  JIEATENbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JIEHCTBUS NO €€ JOCTH)KCHMIO: COCTAaBJIATh IJIaH JIeWCTBUH,
pacnpenenarTb poid ¢ YYETOM MHEHMHM Y4YaCTHUKOB, OOCYXJIaThb pe3yJbTaThl
COBMECTHO pabOTHI;

OLIEHMBATh KA4€CTBO CBOETO BKJIA/1a U KAK/IOTO YUaCTHUKA KOMAH bl B OOIINIA
pe3yNbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3UIUU HOBHU3HBI,
OpUTHUHATBHOCTHU, MPAKTUYECKONU 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO ACSITEIBHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS] PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIMSIM;

paciupsTh paMKd y4eOHOro NMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIUIMU B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHANbHBII MHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAa/JE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLUECCOB, HMX PE3YyJIbTaTOB H
OCHOBaHHII;



UCIIOJIb30BaTh NPUEMBI pediekcuu Ui OLIEHKU CUTYyallMH, BbIOOpa BEPHOTO
pelLIeHus;

YMETh OLIEHWBATh PUCKHU M CBOEBPEMEHHO MPUHUMAThH PEIICHUS MO UX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTHl JAPYTrUX IpU aHaJIU3€ pPEe3yJIbTATOB
JESITEIbHOCTH;

IPUHUMATH Ce0sl, IOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHTHl JAPYTrUX I[pPU aHaJIU3€ pe3yJlbTaToB
JESITEIbHOCTH;

puU3HaBaTh CBOE MPABO M MPaBO APYTUX HA OIIUOKH.

B nporecce 1o0CTHXKEHNS IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI I10
¢usznke A ypOBHS CpeaHero ooOmero o0pa3oBaHus y 00yYarolUXcCs
COBEPIICHCTBYETCS HYMOILIMOHAITBHBIH UHTEIJICKT, MpenoararoIun
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUSs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAJIBHOE
COCTOSIHUE, BUAETh HApaBJICHUS Pa3BUTUS COOCTBEHHON 3MOIMOHAIBLHOU Cephl,
OBITh YBEpEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATBHCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MTPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEeMJIEHHE K TOCTHKEHUIO LEMH U
ycliexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JIEWCTBOBAaTh HCXOJS W3 CBOMX
BO3MOXKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIIBHOE COCTOSIHUE
APYTUX, YYUTBIBATb €ro NpPHU OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHS
C IPYTHUMH JIFOIbMU, 3a00TUTHCSI, TPOSBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry o6yuenus B 10 kiacce npenMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3MKu B (HOopMHpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YUUTBHIBATh TpaHUIBl MPUMEHEHUS W3YYCHHBIX (UBUYECKUX MOJENEH:
MaTepuagbHas TOUKa, MHEpIUAIbHAsA CHCTeMa OTCUYETa, aOCOMOTHO TBEPIOE TEIO,
UJECaIbHbIN a3, MOACIIM CTPOCHUSA Ia30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCYHBIN
AIIEKTPUYECKUH 3apsisl IPU pelieHnn (PU3NUECKUX 3aa4;



pacro3HaBath (HU3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOECHHUS BEIIECTBA U
3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJUHENHOE ABUKECHUE,
CBOOOJHOE TaJIeHUE TEJl, IBIKCHHUE MO0 OKPY>KHOCTH, WHEPITUS, B3aUMOJICHCTBHE
ten, nuddys3us, OPOYHOBCKOE JIBI)KECHHE, CTPOCHHE KXUIKOCTEHH TBEPABIX Tel,
U3MEHEHHEe 00BhEMa Tel MpU HarpeBaHUM (OXJIAKICHHUH), TEIJIOBOE paBHOBECHE,
WCHapeHne, KOHJECHCAlMs, IUIABJICHHUE, KPUCTAIUIM3ALUs, KHUIICHUE, BIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIABJIECHUS Ta3a IMPU €ro HArpeBaHUHU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapamMeTpaMHu COCTOSIHUS ra3a B HU30IpoLEeccax, ANEKTPU3ALUS Tel,
B3aMMO/ICVCTBUE 3aPSIIOB;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, HUCMOJIb3ys (DU3NUYECKUE BEIMYMHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
UMITYJIbC TE€Jla, KWHETUYECKasi SHEPTUsl, MOTEHIMAIbHAS SHEPTHS, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIHOCTh; IIPM ONHCAHUM TPABUIBLHO TPAKTOBATH
(GUBUYECKUIT CMBICT HCHOJIb3YEeMbIX BEIUYMH, MUX OOO3HAUYECHUS U E€IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMU
BEJIMUYNHAMM;

OIMACBHIBATh M3YUYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMS,
UCIIONB3Ys (U3WYSCKUE BEIMYHMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeIHss
KUHETUYECKAs! DHEPTUSl XaOTHUYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprus, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJB3YEMbIX BEJIWYHH, UX
0003HAYCHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMH BETUUUHAM;

ONUCHIBATh U3YYEHHBIC JICKTPUUECKHE CBOMCTBA BEILIECTBA U JIEKTPUUYECKHUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIUUYMHBI: JIEKTPUUECKUN 3apsi,
3JICKTPUYECKOE T0JI€, HANPSHKEHHOCTD MOJIsI, MMOTEHIUAJ, PA3HOCTh MMOTEHIMAJIOB;
Py OMHCAHWHM TPABWIHHO TPAKTOBATh (PU3MUECKHH CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS] W EIWHUIIBI; YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJTUYUHY C IPYTUMH BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChl W SBIICHUS, UCIOJIb3YS (PU3NUECKHE
3aKOHBI ¥ TIPUHIHNBL: 3aKOH BceMupHOro tsroreHusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOMPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMSI BEIIECTBA, TI'a30BBIE
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON YHEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYII C
aOCOIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsAna, 3akoH KyJioHa, Ipy 3TOM pa3inyaTh CJIOBECHYIO



(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKO€ BBIPAKEHHUE W YCIOBHS (TpaHMIIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTrh YCIOBUS UX O€30MACHOTO HCIOIb30BaHUs B MOBCEIHEBHON
KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUU U
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmynrpoBaTh IPoOIEMy/3aaqy U THIIOTE3Yy YUeOHOTO IKCIIEPUMEHTA, COOMPATh
YCTaHOBKY M3 MPEI0KEHHOTO 000pY10BaHUs, TPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYILIECTBIIATh NMPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIUYMH, IPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh M3BECTHHIC
METO/IbI OLICHKH IOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCcHpOBaTh pe3yabTAThHI IOJTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIUYUH B BUJIE
TabIuIl ¥ TPaQUKOB, IETaTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCICIOBAHUM B
pamMKax y4eOHOTO SKCIEpHMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOM W MPOEKTHOM
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000pynoBaHUs;

pemiaTth pacu€THhle 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3YS (PHM3MUeCKHe 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auH
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAUMBbIE sl €€ pellleHus, MPOBOAUTh PACUEThl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3HUECKON BEIUYUHBL

pelaTh KaueCTBEHHBIC 33/1aUM: BHICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PacCyXJCHUU C ONMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCCKHE IBIICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJOTUHU IJIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U OpeJICTaBlIeHUs] Y4eOHOM U HAYyYHO-TIOMYJIIPHON MH(GOpPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIydaeMyt0 HH(POPMAIHUIO;

IPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MHpPA, B Pa3BUTHE

TEXHUKH U TEXHOJIOT UM,

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHON KU3HU IS

oOecrnieueHrs O€30MaCHOCTH MPHU OOpAIIEHUH C MPUOOPAMH U TEXHUYECKUMU



YCTPOMCTBAMM, [JIsl COXPAHEHHsS 3J0POBbS U COONIOJACHHUS HOPM HKOJIOTHYECKOTO
MOBECHUS B OKpY>Kalollen cpeje;

paboTaTh B TpYINNE C BBIIOJIHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJEH,
IJIAHUPOBATh PabOTy TPYMIBI, PalMOHATBHO pACHpENeNiaTh OOS3aHHOCTH U
IUTAHUPOBATDH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OIEHUBATH
BKJIAJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBAEMOI MPOOIIEMBI.

K koniry o0yuenus B 11 kiaacce mpeamMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMCHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TMPAKTUYECKOW NESATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
(u3HUECKON KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (PUBMUECKUX MOJICIICH:
TOYEYHBIA 3JEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa MpU pPeIIeHUd (HU3NUIECKUX
3ajay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKU: DJIEKTPUYECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHasT WHAYKIWSA, JEWCTBHME MAarHUTHOTO TIOJs Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMarHWTHbIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpoCTpaHEHUE CBETa, OTPAXKECHHUE, MPEIOMIICHUE,
unrepdepenius, aAudpakius W OoJSpuU3alUs  CBETa, JAUCHEPCUS CBETa,
dboToanekTpuaeckuit 3pdext (poToaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOro CIHEKTpa aromMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMKUCHIBATh M3YUYEHHBIC CBOMCTBA BEIIECTBAa (DJIECKTPUUECKHE, MArHUTHEHIE,
ONTHUYECKHE,  AJEKTPUYECKYI0  MPOBOJUMOCTH  PA3JIMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIC SBJICHHS (IIPOIIECCHI), HWCIONB3Ys (PU3NUYECKHE BEITUYUHBI:
AIEKTPUUYECKUHN 3apsil, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSKEHHUE, BJIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYINAS CUja, paboTa TOKa,
UHIYKIHUS MarHUTHOTO TOJis, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTH
KaTyIlIKU, SHEPrusl 3JEKTPUUECKOTO M MArHUTHOTO TMOJIeH, MEepUoJ M YacTroTa
KojebaHnii B KojeOaTembHOM KOHTYpe, 3aps/l M Cujla TOKa B IMpoIecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKycHOE paccTosHUE U
ONTHYECKas CWJIa JIMH3bI, TPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUIM
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaThb
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUINHY C APYTUMH BETHINHAMU;



ONMUCHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHS M IPOLIECCHI, HCIOJIb3Ys
¢u3nueckrue BEIMYMUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SJIep, TPHU OINHUCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECKUN CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYECHUS U EAUHUIIBI, YKa3blBaTh (DOPMYIIbI,
CBA3BIBAIOIME JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYUCIISATh 3HAUYCHUE (PU3HUECKON BEJIUUMHBIL;

aHATM3UPOBATh (PU3UUYECKHUE MPOIIECCHI W SBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI U MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapaljIeIbHOTO
COCIMHEHUSA TPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3JEKTPOMAarHUTHOU
WHJYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacpoCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa i Gortorddexra,
3aKOH COXPAaHEHUs SHEPryud, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsSI MAacCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TPaHUIbI, OO0JIACTH)
IPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cuiibl Amniepa u cuiibl JIopeHua;

CTPOUTh W OIHUCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI IO UCCIASAOBAHUIO (PUBUYECKUX SBICHUM U
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHHUW: MHPH 3TOM
dbopmyIupoBaTh MpoodIIeMy/3a1auy ¥ TUIIOTE3y YICOHOTO IKCIIEPUMEHTa, COOMPAThH
YCTAHOBKY U3 MIPEJI0KEHHOTO0 000pyI0BaHHUSI, POBOIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PUBHMUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJILHBIA CIOCOO0 M3MEpPEHWsS W HUCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCTIOJb30BAHUEM MPSIMBIX
U3MEPEHUM: TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBAaTh PpE3yJbTATh
MOJIYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJE TaOIUIl U TpaduKoB,
JenaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BaHuUS,

coOI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEACHUU HMCCICIOBAaHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py10BaHU;

pemarh pacy€THBIE 3a7aud C SIBHO 3aJaHHOW (U3MYECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u



BbIOMpaTh (PU3MUECKYI0 MOJENb, BBIICHATh (PU3MUECKUE BEJIUYUHBI U (HOPMYJIBI,
HeoOXOouMble A €€ pelleHMs], MPOBOAMTH pacu€Tbl U OLIEHHWBATH PEATLHOCTH
MOJTy4YEHHOTO 3HaUCHUS (PU3MUECKON BEIIUYUHBL;

pemaTh KaYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY PACCYXKACHUM C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sIBICHUS;

UCIIONB30BaTh  MPH  peIIeHWH  y4eOHBIX  3a7a4  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TPECTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJIAPHOW MH(OpPMAaLIUU, TOTYyYCHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX O€30MaCHOTO MCIIOJIb30BAaHUS B MIOBCEIHEBHOM

KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS O (PU3HKE B TOBCEHEBHOM >KU3HU JJIs
oOecrieueHnss 0€30MacCHOCTH MpU OOpallleHuu ¢ IpudbopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbsSI M COOJIIOJIEHNUS HOPM 3KOJOTMYECKOTO
MTOBEJICHUS B OKPYKAIOIIEHU CPEIE;

paboTaTh B TIpyHIE€ C BBHINOJHEHHUEM pa3jIMYHBIX COLMAIbHBIX pOJIEH,
IJIAHUPOBATh pabOTy TPYNIbl, PAUMOHAIBHO paACHpenessaTh OOS3aHHOCTU U
MJIAHUPOBATH JAESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, al€KBaTHO OLICHUBATh
BKJIaJ] K&XKJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE PacCMaTpUBAaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KosuvecTBO 4acon DIeKTPOHHBbIE
HaunmeHoBaHue pa3aesioB H TeM (uudpossbie)
Ne /it Kontpoannsie | IlpakTuyeckue
NMpOrpaMMsl Bcero o0pa3oBaTe/IbHbIE
padoThl padoThl
pecypchl
Pazgen 1. ®U3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
bubmmoreka IIOK
1.1 ) 2
M3MKa ¥ METOJIbl HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2 Bu6nunorexa [{OK
2.1 K 6
AHenMatiia https://m.edso0.ru/7f41bf72
29 Jliavika 7 Bubmoreka IIOK
https://m.edsoo.ru/7f41bf72
bubnmunoreka [JOK
2.3 3 7 1 1
AKOTET COXPAHEHIT B MEXATIRE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 20
Paznen 3. MOJIEKYJIAPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHUECKOUTEOPUHN 1 1 bu6mmorexa HOK
' https://m.edsoo.ru/7f41bf72
bub6mmoreka IIOK
3.2 O 7 1
CHOBBL TCPMOANHANIIN https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 bubnuoreka [JOK

®a30BbIE TEPEXOIBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazpeny

23

Paznea 4. DJIEKTPOJAUHAMUKA

41 MEKTPOCTATHK 1 ﬁgfﬁzzzﬁﬁmm
4.9 [TocTostHHBIN BIEKTpUYECKU TOK. TOKH B 10 bubnnorexa HOK
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 21
PezepBHoe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoanuectBo yacos JJ1eKTPOHHBIE
HanmMeHoBaHue pa3iesioB H TeM (uudposbie)
Ne /it Koutpoabnbie | TlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznea 1. QJIEKTPOJAUHAMUKA
11 MarnuTtHoe ToJie. DJIeKTPOMAarHuTHas 15 1 3 bubnmuoreka [JOK
' VH YKL https://m.edso0.ru/7f41c97¢c
Hroro no pazaery 15
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHnu4eckne U 3IeKTPOMArHUTHBIE 14 1 bubmuoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHn4yeckue M JIEKTPOMAarHUTHBIEBOIHbI 7 1 bubnanorexa [IOK
' https://m.edsoo.ru/7f41c97c
2 Bu6mmorexa LIOK
2.3 O 18 3
frriKa https://m.edsoo0.ru/7f41c97c
Hroro mo pazaery 39

Pazgen 3. OCHOBBI CIIEIIUAJILHOM TEOPUHA OTHOCHUTEJIBHOCTH

31 OCHOBBI CHIENMATIBHON TEOPUU 5 1 bubmuoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
HWroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTbI KBAHTOBOM ONTHKHU 9 bubmorexa LIOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmmoreka IIOK
4.2 C 8
TpoeHe aTOMa https://m.edsoo.ru/7f41c97c
Bbubmuoteka IIOK
4.3 A 9
TOMHOS AHPO https://m.edsoo.ru/7f41c97c
Htoro no pazaeny 26

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJeMEHTBl aCTPOHOMHUHU U aCTPOPU3UKH 10 Eggg;zizgzsj?j; £41097c
Hroro no pazaery 10
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o0m1aromiee NOBTOPEHNE 3 E;Is;;(rﬁzlsz;j?j?Mlcg?c
Uroro mo pazaery 3
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MNOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hdara nu(ppoBLIe
Tema ypoka KounTtpoabHbie IpakTn4yeckue
n/m Bcero u3ydyenusi | 00pazoBaTeJbHbIE
padoThI padoThI
pecypchbl
®usuka — Hayka o npupozae. Hayunsie 04.09.2023
1 METO/IbI IO3HAHUS OKPYKAOIEr0 MUpPa 1 R bubmiorexa [IOK
https://m.edsoo.ru/ff0c32e
2
Ponb 1 MecTo (hu3HKU B GOPMUPOBAHUT 06.09.2023
COBpEMEHHOM HayYHOM KapTHHBI MHUpa, B R butGmuoreka [JOK
2 [PaKTHYECKOM ACATEIBHOCTHU JIFOICH 1 https://m.edsoo.ru/ff0c33e
6
MexaHn4ecKoe JBHKEHUE.
11.09.2023
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bu6mmorexa [JOK
3 nBrokeHus. [lepemenienne, CKopocTb, 1 https://m.edso0.ru/ff0c35
YCKOpEHHUE 08
A PaBHOMEpHOE MPSAMOJIMHENHOE ABUKEHHUE 1 13.09.2023 Bbu6mmorexa IJOK
https://m.edsoo.ru/ff0c36
20
. BX0IHOW KOHTPOJIb. 1 1 18.09.2023 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0c37
2e
6 PaBHOYCKOpEHHOE MPAMOJIMHETHOE 1 20.09.2023 Bu6morexa [IOK

ITBIDKEHHE

https://m.edsoo.ru/ff0c39c

c



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

CBobOonHOE majieHne. Y CKOpeHue

25.09.2023

7 CBOOOIHOTO ITaJICHUS bubanorexa IJOK
https://m.edsoo.ru/ffOc3ad
a
8 KpuBonuHeliHoe 1BuxkeHue. [[BrkeHue 27.09.2023 Bu6morexa IIOK
MaTepuabHON TOYKHU 110 OKPY)KHOCTH e
¢ [TpunIMn oTHOCHTEIbHOCTH [ asues.
2.10.202
HepiinanbHble CHCTEMBI OTCUETA. 02.10.2023 Bubrorexa HOK
[lepBriit 3akon HeroToHa https://m.edsoo.ru/ff0c32e
2
10 Macca tena. Cuia. [Ipunnun
04.10.2023
CyNepro3uIK cuil. Bropoi 3akoH bubnuoreka [JOK
Hpr0TOHA 17151 MaTepUaIbHON TOYKH https://m.edsoo.ru/ffoc33e
6
11 Tperwnii 3akoH Herorona amst
09.10.2023
MaTepuaIbHBIX TOUYCK bubnnoreka [JOK
https://m.edsoo.ru/ff0c35
08
12 3akoH BceMupHOTO TssroteHus. Cria 11.102023 | Bubmmorexa [JOK
msprecTd. [lepBast KOCMHUYECKast CKOPOCTh o https://m.eds00.ru/ffoc36
20
13 Cuia ynpyroctu. 3akoH ['yka. Bec tena 16.10.2023 | Bubmmorexa IJOK
https://m.edsoo.ru/ff0c37
2e
14 Cuia tpenus. KoaddunueHt tpenus. 18.10.2023 | Bubmmorexa LIOK
Custa COPOTHBIIEHHS TIPU BHKEHUH TeEJa o https://m.edsoo.ru/ff0c39c
B KHJIKOCTU WU Ta3e c - ]
15 [TocTynaTenbHOE U BpalllaTeIbHOES
23.10.2023
IBIKEeHME aBCOMOTHO TBEP/IOTO Tea. bubnuorexa IOK
MomeHT cuitbl. [Tneuo cuitbl. YcmoBust https://m.edsoo.ru/ffOc3ad
aBHOBECHS TBEPJIOTO TEJA a
16 Mmnynibc MaTepuaaIbHOU TOYKH, CUCTEMBI 25 10.2023 Bu6morexa [IOK
MaTepUaTbHBIX TOYCK. VIMITYIIBC CHITBL o
3aKOH COXpaHEHHUS] UMITYJIbCA.
17 PaboTra 1 MOIITHOCTE cHiIbl. KnHeTHUecKas 08.11.2023

Bbubmmoreka IJOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

PHEPIHsl MaTepUaIbHOM TOUKH. Teopema
00 U3MEHEHUHN KMHETUYECKOI SHeprun

https://m.edsoo.ru/ff0c32e

2

18 [lorennuanbsHast sHeprus. I[loreHunanbHas 13.11.2023
PHEPTHsL YIPYTo AeGOpMUPOBAHHOMN o Bubmoreka I[JOK
pyxuHbl. [loTeHIManbHas sHeprus Tena https://m.edsoo.ru/ff0c33e
BOJTM3H MMOBEPXHOCTH 3E€MIIU 6

19 [ToTeHIMAIbHbBIE U HEMTOTEHIIMAIbHBIE 15.11.2023
cuibl. CBsI3b pabOThI HEMOTEHIIUATBHBIX o bubnuoreka [{OK
CUJI C U3MEHEHUEM MEXaHNYECKOU https://m.edsoo.ru/ff0c35
SHEPIUU CHUCTEMBI Tell. 3aKOH COXPaHEHHs 08
MEXaHUYECKON YHEPTrUn

20 Ulaboparopnas padora Nel 20.11.2023 | Bubmmorexa [IOK
«HccnenoBanue CBA3M pa6(3TI)I CHUJIBI C https://m.edso00.ru/ff0c36
3MEHEHHEM MEXaHMUYECKOW PHEPIuu Teja 20
Ha IpUMEpE pacTsLKEHUS PE3UHOBOTO o
DKTyTa

21 [loaroroska K KOHTponLHOEI pabore. 2211.2023 Bu6morexa [JOK
Pemenue 3anay no temam: "Kunemaruka. https://m.eds00.ru/ffoc37
J/lnHamuKa. 3aKOHBI COXpaHEHH" %

22 KonTponbHas padora Nel mo Teme 97112023 | Bubmmorexa [IOK
«Kunemartuka. Jlunamuka. 3aKOHBI https://m.edso00.ru/ff0c39c
COXPAaHEHMS B MEXaHUKE» c

23 (OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO- 29.11.2023
KIHETHUECKOH TeopuH. BpoyHOBCKOE o bubmorexa [IOK
nerkenue. nddysus https://m.edsoo.ru/ff0c3ad

a

24 XapakTep ABMKEHUS U B3aUMOJIECUCTBUSA 04.12.2023 Bu6mmorexa [IOK
yacTUILl BeniecTBa. MosieIu CTpOEHHUS
ra3oB, JKUAKOCTEN U TBEPIBIX Tell

25 Macca monekyi. KonnuecTBo BemiecTsa.

06.12.2023
[TocTostHHast ABorampo Bubmorexa LHOK
https://m.edsoo.ru/ff0c32e
2
26 TeroBoe paBHOBecue. Temmeparypa u eé 11.12.2023

n3mepenue. [lkana remneparyp Llenbcus

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c33e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c33e6

6

27

I neanpubiii raz B MKT. OcHoBHOE

ypaBHeHre MKT 13.12.2023 Bubmoreka I[JOK
https://m.edsoo.ru/ff0c35
08
28 [IpoMeXyTOUHBII KOHTPOJIb. 18.12.2023 | Bubmmorexa IIOK
https://m.edsoo.ru/ff0c36
20

29 AOcomIoTHas TeMIeparypa Kak mepa 20.12.2023 | Bubmorexa [IOK
CPCAHCI KMHCTHYCCKOH SHCpIHH https://m.eds00.ru/ff0c37
IIBIDKCHUST MOJICKYJ1. Y paBHEHUE 20
MenpeneeBa-Kianeiipona _

30 UlaboparopHast pabota Ne2 o5 129023 | Bubmmorexa [IOK
«IccnenoBanne 3aBUCUMOCTH MEXIY https://m.eds00.ru/ff0c39c
[apamMeTpaMH COCTOSHHSI Pa3peKCHHOTO c
rasa»

31 30mporiecchl B HCaTbHOM Ta3e M UX
rpaq)lfl)qecxoe pe/ICTaBIICHUE 21.12.2023 | puGmmorexa [HOK

https://m.edsoo.ru/ff0c3ad
a

32 Bub! Terionepenaun 10.01.2024 Bu6mmoreka [JOK

33 Y nenbHast TEIIIOEMKOCTD BEIIECTBA.

KonuecTBO TEMIOTH MPH 15.012024 | BuGmmorexa HOK
reruonepenave. AnuadbaTHbIN MPOIIECC https://m.edsoo.ru/ff0c32e
2

34 [lepBbIil 3aKOH TEPMOANHAMUKH U €T0 17.01.2024

[IPUMEHEHHE K U30IpoLeccaM bubnnoreka [IOK
https://m.edsoo.ru/ffOc33e
6
35 HeoOpaTuMocCTh IpOIIECCOB B IPHUPOIE. 22 01.2024
BTOpoii 3aKOH TEpMOIMHAMUKHU bubmuoteka [JOK
https://m.edsoo.ru/ff0c35
08
36 [Tpuniun neiictus u KI1J] TernoBoii 24.01.2024 | Bubmmorexa [JOK

MalIHHBbI

https://m.edsoo.ru/ff0c36



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

20

37

[{ukn Kapno u ero KIT/]

20.01.2024 bubmmoreka [JOK
https://m.edsoo.ru/ff0c37
2e

38 DKOJIOTMYECKUE TTPOOISMBI 31.01.2024 | BuGmmoreka IIOK
TCIIOSHCPTeTHRM https://m.edsoo.ru/ff0c39c
c
39 O6o0marmuit ypok «ModekyaspHas 05.02.2024
(usuka. OCHOBBI TEPMOJAMHAMHUKI o Bubmorexa LIOK
https://m.edsoo.ru/ff0c3ad
a
40 KonrpospHas pabora Ne2 no Teme 07.02.2024 | bubmorexa IJOK
«MomnekynsapHas puszruka. OCHOBBI A
TEPMOTUHAMHUKHNY
41 [TapooOpa3zoBaHue M KOHCHCAIIHS.
lcnapeHue U KUTEHHE 12.02.2024 1 uGnmorexa 110K
https://m.edsoo.ru/ff0c32e
2
42 AOCOITIOTHAS! 1 OTHOCHTENbHAS
14.02.2024
BJIYKHOCTb BO3yXa. HachlleHHbIl ap 02.20 bubnnoreka LIOK
https://m.edsoo.ru/ffOc33e
6
43 Teépnoe teno. Kpucraminueckue u 19.02.2024
amMopQHbIE Tesla. AHU30TPOITHSI CBONCTB o bubnuorexa IJOK
KpUCTAIIOB. JKUIKHE KPUCTAILIBL. https://m.edsoo.ru/ff0c35
CoBpeMEHHBIE MaTEPHUAIIBI 08
44 [[naBneHue u KpucTaum3anus. Y aebHast 21.02.2024 Bu6mmorexa IIOK
reruioTa riasjienust. Cyoaumanus A https://m.eds00.ru/ffoc36
20
45 ypaBHeHI/Ie TEIUIOBOTO OalaHca 26.02.2024 Bubnuoreka HOK
https://m.edsoo.ru/ff0c37
2e
46 DJIEKTpU3alus Tel. DICKTPUUECKUI 28.02.2024 Bu6mmorexa LOK

3apsiz. [[Ba Buaa 3J€KTpUUECKUX 3apsiioB

https://m.edsoo.ru/ff0c39c

c



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

47

[[pOBOHUKH, TUBTIEKTPUKHU U

04.03.2024

[1OJTyTPOBOIHUKU. 3aKOH COXPAaHECHUS bub6nmnoreka LIOK
PIIEKTPUUYECKOTO 3apsijia https://m.edsoo.ru/ffOc3ad
a
48 B3anmopeiictBue 3apsanoB. 3akon Kynona. 06.03.2024 Bu6mmorexa LIOK
ToueuHbIil SJIEKTPUYECKHI 3aps]] s
49 Harnpsyk€HHOCTB JIEKTPUYECKOTO MOJIA.
11.03.2024
[IpUHIMIT CYTIEPIIO3UIIUH SJICKTPHICSCKIX bubmmnorexa IIOK
roneit. JInHuu HanpspKEHHOCTH https://m.edsoo.ru/ff0c32e
2
50 PaboTa CHJI 3JIEKTPOCTATHYECKOTO TOJISL. 13.03.2024
[Toreniuan. Pa3HOCTH NOTEHIMAIOB R bubmuoreka [JOK
https://m.edsoo.ru/ff0c33e
6
51 [IpOBOIHUKY U TUIJICKTPUKH B 18.03.2024
PIICKTPOCTATHYECKOM IT0JIE. R bubnnoreka [JOK
https://m.edsoo.ru/ff0c35
08
02 JlnajnekTHyecKas MPOHUIIAEMOCTh CPE/IbI. 20.03.2024 | Bubmmorexa [JOK
https://m.edsoo.ru/ff0c36
20
03 DnexkrTpoémkocTs. KongeHcarop 01.04.2024 | Bubmmorexa llOK
https://m.edsoo.ru/ff0c37
2¢
o4 UlabopaTtopnas pabora Ne 3 "M3mepenue 03.04.2024 | Bubmmorexa [IOK
PIEKTPOSMKOCTH KORJICHCATOpa” https://m.edsoo.ru/ff0c39c
C
55 [IpuHIMI IEHCTBHUS U IPUMEHEHNE 08.04.2024
KOHIEHCATOPOB, KOITHPOBAIBHOTO . bub6mmoreka LIOK
armapara, CTpyHHOTO pUHTEpA. https://m.edsoo.ru/ff0c3ad
DJIEKTpOCTaTUYECKas 3alluTa. 3a3eMJICHUE a
HIIEKTPONPUOOPOB
56 JIEKTPUUECKUH TOK, YCIIOBHSI €r0 10.04.2024 | Bubmmotexa [JOK

cymiectBoBaHus. [loctosunbIi TOK. CHita
roka. Hanpsbxenue. ConpoTuBieHue.

3akon OMa JyIsl ydacTKa 1enu
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57

[TociemoBarenbHOE, APALICIBHOE,

15.04.2024

CMEIIAHHOE COEAUHEHHE TIPOBOIHUKOB. bubmmoreka IIOK
https://m.edsoo.ru/ff0c32e
2
58 UlaGopaTopnas padora Ned «M3yuenue 17.04.2024
CMEILIAHHOTO COCIUHCHHS PE3UCTOPOBY o bubmmoreka [JOK
https://m.edsoo.ru/ffOc33e
6
59 PaGoTa U MOIITHOCTH AJIEKTPUIECKOTO
roka. 3akoH J[xoyss-Jlenia 22:04.2024 bubimoreka [JOK
https://m.edsoo.ru/ff0c35
08
60 3akoH OMa 715 TOJTHOM (3aMKHYTOM) 24.04.2024 Bu6imoreka [JOK
PIEKTPHECKoH term. Kopotkoe https://m.edso0.ru/ff0c36
3aMbIKaHHE. 20
61 UlabGoparopnas padota Ne5 «3mepenue 06.05.2024 Bu6mmoreka [JOK
3JIC ucTOYHHMKA TOKA M €r0 BHYTPEHHETO https://m.eds00.ru/ffoc37
COITPOTHBIICHUS» 26
62 JJIEeKTPOHHAS TIPOBOJMMOCTD TBEPIBIX 08.05.2024 | Bubmmorexa [JOK
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS https://m.eds00.ru/ff0c39c
METaJUIOB OT TEMIIEPATyPHI. c
CBepXITPOBOJIMMOCTh =
63 JJIeKTpUYECKUi TOK B Bakyyme. CBoICTBa
DIIEKTPOHHBIX ITYYKOB 13.05.2024 | pygmmorexa LIOK
https://m.edsoo.ru/ff0c3ad
a
64 [ToyrpoOBOIHUKH, UX COOCTBEHHAS U 15.05.2024 | Bubmmorexa IJOK
[IpUMeCcHas MPOBOAUMOCTh. CBoOMCTBA p—
n-nepexona. [1oynpoBoAHUKOBBIC
prOOpbI
65 Konrponbnas padora Ne3 1o teme 20.05.2024
"JnexkTpoguHaMuKa"
66 JJIIEKTPUUECKUI TOK B pACTBOPAX M 22 05.2024

pacriaBax 3JE€KTPOIUTOB.
DIEKTPOIUTUYECKAS JUCCOIIUAIIMS.
DiiekTposin3. Monnus. [lnasma. Utoroseiid
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lypox.

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

66




11 KJIACC

KoaunvecTBO 4acon JJIeKTPOHHBIE
Ne Jlara undpoBbie
Tema ypoka KoHnTposbHbIe IpakTH4eckue
n/n Bcero U3ydeHust oOpa3oBaTeJibHbIE
padoThl padoThl
pecypcsl
/lenb 3Hanuit. [locTOSTHHBIE MArHUTHI U Eubs OK
1 X B3auMoaelcTtBrue. MarHuTHOE 1oJIe. 1 01.09.2023 1 H_HOTeKa I
BeKTop MArHUTHON HHIYKIHH. JTHHUH https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
2 MarsutHoe 1oJje MPOBOJHUKA C TOKOM. 1 04.09.2023 BH6H_HOTeKa HOK
OnbiT Dpcrena. BsanMoseiicTre https://m.edsoo.ru/ff0c98fe
[IPOBOJHUKOB C TOKOM
1
3 PlabGoparopHas pabota Nel «3ydenne 1 06.09.2023 bubanorexa IOK
MarHMTHOT'O NOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
Bbubmoreka IIOK
4 1 08.09.2023
https://m.edsoo.ru/ff0c9ac0
JleiicTBIE MarHUTHOTO MOJIS Ha
poBOAHMK ¢ TokoM. Cria Amnepa.
Bubmoreka IIOK
5 1 11.09.2023
https://m.edsoo.ru/ff0c9df4
BXx0o1HOW KOHTPOJIb.
g (lercTBHE MarHUTHOrO TOJIS HA 1
13.09.2023 bubmuoteka [IOK

NIBHOKYITYIOCS 3apSXKEHHYIO YaCTHILY.

Cuna Jlopenna. Pabota cunsl Jlopenia

https://m.edsoo.ru/ff0c9778
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15.09.2023 bubnunorexa LIOK
Pemenue 3ana4 no teme "Cuna Jlopenna" https://m.edsoo.ru/ff0c98fe
8  [DnekrpomarHuTHas uHAYKIMs. [ToTok Bu6suoreka [JOK
BEKTOPA MarHUTHON MHAYKIHU. D/C 18.09.2023 https://m.edsoo.ru/ff0c98fe
MHIYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
mHaykiuu Oapanes
9
Pemenue 3a1a4 no Teme 20.09.2023
"JnekTpoMaruuTHas uHaykug. IJC bubmuoteka IIOK
MHOYKIHA. " https://m.edsoo.ru/ff0c9ac0
10 JlaGopaTopnas pabora No2
«HcciemoBanue SIBiIeHUS 22.09.2023 bubmuoteka IIOK
PIIEKTPOMAarHUTHOM MHIYKIIH) https://m.edsoo.ru/ff0c9df4
11 [MapykTuBHOCTH. SIBIICHME
camonHAYKIMU. IJ1C caMOMHIyKITUH. 25 09.2023 Bu6miorexa [IOK
JHEeprust MArHUTHOTO MOJISI KAaTYIIKH C https://m.eds00.ru/ff0c9778
[TOKOM. DJIEKTPOMArHUTHOE T10JIe
12
Pernenue 3amau o teme "SIBneHne 27.09.2023 Bu6mmorexa LIOK
CaMOMHIYKIMH" https://m.edsoo.ru/ff0c98fe
13 [TexHuueckue ycTpOWCTBA U HX Bu6suoreka LJOK
IMIPUMCHCHUC: ITIOCTOAHHBIC MAarHUTHI, https://m.edsoo.ru/ff0c98fe
PIIEKTPOMAarHUThl, JIEKTPOIBUIaTENb, 29.09.2023
[YCKOPHUTEIH IIEMEHTAPHBIX YacTHII,
MHIYKIIMOHHAS 11€Yb
14
02.10.2023
O600maromuii ypok «MarauTHoe moJe. bubmuoreka [JOK
DIEKTPOMArHUTHAs MHIAYKIHS https://m.edsoo.ru/ff0c9acO
15 KontponsHast pabota Nel o reme
04.10.2023 bubnuoreka [IIOK

«MarnuTHoe noJje. JIeKTpOMarHuTHast

VH TYKIUSD)

https://m.edsoo.ru/ff0c9df4
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16

CBOOOIHBIC MEXaHHUECKHE KOIeOaHusl.
["apmoHnueckue KojieOaHus. Y paBHEHHE

p ’ 06.10.2023 bubmoreka IIOK
TapMOHMHCCKHX KOJICOAHMH. https://m.edsoo.ru/ff0c9778
[IpeBpareHue SHeprun
17
Pemenue 3agau mo Teme "MexaHUYeCKHE 09.10.2023 bu6mmorexa HOK
KoneOanus" https://m.edsoo.ru/ff0c98fe
18  [laboparopHnas pabota Ne3 Bu6suorexa LIOK
«I/ICCJIGZ[OBaHI/IC SEBHCHMOCTH nepuoaa 11.10.2023 https://m.edsoo.ru/ff0c98fe
MaJIbIX KOJICOAHUH rpy3a Ha HUTH OT
JUITMHBI HUTH U MacChl TPy3a»
19 [KonebGarenbublit KOHTYp. CBOOOIHBIC
HIIEKTPOMAarHUTHBIC KOJIeOaHUs B
M1ealbHOM K0JIE0AaTeIbHOM KOHTYpE. 13.10.2023 Bummorexa LIOK
AHAJIOTUST MEXKIY MEXaHHYECKUMH U httns:/fm.ed 1F0C9ac0
DIICKTPOMAarHiTHBIMH KOJIEOaHUSIMU tps://m.eds00.ru coac
20 Dopmyna ToMmcoHa. 3aK0H COXpaHEHUS
SHEPIHU B HAECATHLHOM KOJIE0aTeIbHOM 16.10.2023 bubmmorexa [ITOK
KOHTYpE https://m.edsoo.ru/ff0c9df4
21
Pemenue 3a1au no Teme "®opmymna 18.10.2023 | PBu6mmorexa LIOK
Tomcona" https://m.edsoo.ru/ff0c9778
22  [[IpencraBieHHE O 3aTyXAIOIIMX
KosieOaHusX. BeIHYKICHHBIC Bu6morexa LIOK
MEXaHUUeCKUE KojieOanus. Pesonanc. 20.10.2023 https://m.eds0o.ru/ff0cosfe
BEIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Koe0aHus
23  [[lepemennslit Tok. CHHYCOUIATBHbIN Bu6suoreka LJOK
nepeMeHHbIH TOK. MorntHocTh https://m.edsoo.ru/ff0c98fe
[IEpEMEHHOT0 TOKa. AMIUTUTYTHOE U 23.10.2023
NeicTBYIOMIEe 3HAYCHUE CUITBI TOKA 1
HATIPSKCHUS
24 .
Pemenue 3anau no reme "llepeMeHHbIN 25.10.2023

n

TOK
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bubmoreka IIOK
https://m.edsoo.ru/ff0c9ac0

25
Tpancdopmarop. [IponsBozactso,
repeaada u moTpeOIeHUE AICKTPHIESCKOM 27.10.2023 bu6mmoreka [JOK
PHEPTUUN https://m.edsoo.ru/ff0c9df4
26
Permenue 3aga4 mo TemMe 08.11.2023 bubmoreka IIOK
"Tpancdopmarop" https://m.edso0.ru/ff0c9778
27
Konrponsuas pabora Ne2 1o 10.11.2023 bubanorexa LIOK
reMe" DJIeKTpOMarHuTHele KoneOaHus'" https://m.edsoo.ru/ff0c98fe
28  |YCTpOWCTBO M MIPAKTHYECKOE Bu6suorexa LIOK
PUMEHEHHE JIEKTPHECKOrO 3B0HKa, 13.11.2023 https://m.edso0.ru/ffoc98fe
reHepaTopa NepPeMEHHOr0 TOKa, JIMHUN
hIIeKTponepeay
29
JKOJIOTUYECKHE PUCKU IIPU TPOU3BOJCTBE]
DieKTpodHeprun. Kynbrypa 15.11.2023
MICII0/Ib30BaHUSA DJIEKTPOIHEPTUU B bubnuoreka [JOK
[TOBCETHEBHOM KU3HU https://m.edso0.ru/ff0c9ac0
30  |[MexaHWUYECKHE BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocts 17.11.2023 Bubmorexa LIOK
PACTIPOCTPAHCHIA M ILTHHA BOJIHB. https://m.edsoo.ru/ff0c9df4
[lonepeunble ¥ IPOI0JIBHBIE BOJTHBI
31
Pemrenue 3agad mo reMe "MexaHudeckue 20.11.2023 bub6mmoreka IIOK
BOJIHBI" https://m.edso0.ru/ff0c9778
32
3Byk. CKOpOCTh 3BYKa. | POMKOCTB 3ByKa. 22.11.2023 | Bu6amoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0c98fe
33  [DneKkTpoMarHWTHBIC BOJHBI, UX CBOMCTBA Bu6smorexa LIOK
1 ckopocTh. [1Ikana 3eKTpoMarHuTHBIX 24.11.2023

[BOJIH

https://m.edsoo.ru/ff0c98fe
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34

27.11.2023
[ [pUHIUIIBI PAAMOCBA3U U TEICBUACHUA. bu6mmorexa HOK
Passutue cpencts cBs3u. Pagnonokanus https://m.edsoo.ru/ff0c9acO
3 O0600maromui ypok 1mo
Teme:"Koaebauus u Boinubl". Pemenue 29.11.2023 bu6mmorexa HOK
3a1a4 https://m.edsoo.ru/ff0c9df4
36
KonTtponsnas padota Ne3 «Konebanus u 01.12.2023 | Bu6mmorexa [JOK
BOJIHBD» https://m.edso0.ru/ff0c9778
37 [IpsiMosinHEeitHOE pacnpocTpaHeHHe CBeTa
B 0IHOPOHOI cpefe. Toueunsrii 04.12.2023 | Bu6muorexa lIOK
MCTOYHMK cBeTa. JIyy cBeTa https://m.edsoo.ru/ff0c98fe
38  |OrpaxeHue cBeTa. 3aKOHBI OTPAKEHUS Bu6amnoreka [OK
ceta. [locTpoeHue n3obpakeHuit B 06.12.2023 https://m.eds00.ru/ffoc9sfe
[JI0OCKOM 3€pKaJie
39
08.12.2023
bubnunorexa [JOK
[IpoMEKYTOUHBIN KOHTPOJIb. https://m.edsoo.ru/ff0c9acO
40 [ Ipenomiienue cera. [lonHoe
BHYTpeHHEE oTpakeHue. [IpenenbHblii 11.12.2023 bu6mmorexa HOK
YTOJ1 IIOJTHOTO BHYTPEHHETO OTPaXKEHUS https://m.edsoo.ru/ff0c9df4
41
Pemenue 3anay no teme "lIIpenomienune 13.12.2023 bubnuoreka [JOK
cBeTa" https://m.eds00.ru/ff0c9778
42 UTaGopaTopnast pabota Ne4
«3MepeHne MOKa3aTes NPeNToMIIEHHs 15.12.2023 | BuGnmorexa LIOK
CTEKJIa» https://m.edsoo.ru/ff0c98fe
43 luussl. [loctpoeHue n3odpaxeHuii B Butimoreka LIOK
muH3e. opMyna TOHKOM JTUH3BI. 18.12.2023

'V Ben4eHNe JTNH3EI

https://m.edsoo.ru/ff0c98fe
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44

20.12.2023
Pemenue 3agau no reme "l[loctpoenue bubmoreka IIOK
M300paXkeHus B IMH3E" https://m.edsoo.ru/ff0c9ac0
45
Pemenue 3amau no reme "®@opmyna 22.12.2023 bubnuoreka [JOK
TOHKOMW JIMH3HI" https://m.edsoo.ru/ff0c9df4
46 JTaGoparopnas padora No5
«MccnenoBanue CBOWCTB H300pakeHNiA B 25.12.2023 | Bu6mmorexa [JOK
IIMH3aX)) https://m.edso0.ru/ff0c9778
47
JTucniepcus cBeta. CIOKHBINA COCTAB 27.12.2023 | Bubmuoreka LIOK
Oenoro ceera. I[Ber. https://m.edsoo.ru/ff0c98fe
48 UTabopaTopnast pabota Ne6 29.12.2023 bubmuoreka [JOK
«HabmogeHne nucnepcun CBeTa https://m.edsoo.ru/ff0c98fe
49
10.01.2024
bubnunoreka [JOK
uTtepdepenius creTa. https://m.edsoo.ru/ff0c9ac0
50
[Ipe3enTanus - ypok 1o Teme:
"Untepdepentius cBeTa B IpUPOIE U 12.01.2024 bu6mmorexa HOK
rexHuKe" https://m.edsoo.ru/ff0c9df4
51
Jndpaxius ceera. Judpakunonnas 15.01.2024 bubmmorexa LIOK
emeTKa https://m.edso00.ru/ff0c9778
52
Perienue 3a1a4 1o Teme 17.01.2024 bubmoTeka [IOK
" ludpakronnas penierka" https://m.edsoo.ru/ff0c98fe
53 [lonepedHOCTh CBETOBBIX BOJIH. 19.01.2024 bubnuoreka [JOK

[Tonspuzanus cBera

https://m.edsoo.ru/ff0c98fe
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54

22.01.2024

OnTryeckue MpruOOpbI U yCTPOIMCTBA U bubnuoreka [JOK

lyCIIOBUSI UX 0€30IaCHOTO MPUMEHEHUS https://m.edsoo.ru/ff0c9ac0
55

24.01.2024 bubmunorexa IIOK

O606maromuii ypok mo teme: "Onrtuka" https://m.edsoo.ru/ff0c9df4
56

KonTtpomnbras paboTa Ned mo Teme: 26.01.2024 | Bu6mmorexa [JOK

"OnTuka" https://m.edso0.ru/ff0c9778
> ['paHuIBl IPUMEHUMOCTH KJIACCUYECKON

MexaHuku. [locTynarel crienuanbHON 29.01.2024 bubmoreka IIOK

[TEOPUU OTHOCUTEIIBHOCTU https://m.edsoo.ru/ff0c98fe
58  |OTHOCUTETBHOCTH OHOBPEMEHHOCTH. Bu6amnoreka [OK

3ame IeHre BpEMEHH U COKpallleHue 31.01.2024 https://m.eds00.ru/ffoc9sfe

TUIMHBI
59

DHEprus U UMITYJIbC PEIATUBUCTCKON 02.02.2024

gacTulbl. CBS3b MACChI C SHEPTUEH U bubnanorexa [IOK

MMITYJILCOM. DHEPIHUsl TOKOSI https://m.edsoo.ru/ff0c9acO
60

Pemenne 3ana4 no teme "OHeprus 05.02.2024 bubnnorexa [IOK

nokos" https://m.edsoo.ru/ff0c9df4
61

KontpomnbHas pabora Ne5 «OcHOBBI 07.02.2024 bubnuoreka [JOK

CIEIMAJIbHON TEOPUU OTHOCHUTEIBHOCTH https://m.edso00.ru/ff0c9778
62

Dortonsl. Dopmyna [Inanka. DHeprus u 09.02.2024 bubmuoreka [JOK

MIynsc GoToHA https://m.edsoo.ru/ff0c98fe
63 OTKpBITHE U HCCIIEJOBAaHUE 12.02.2024 bubmoTeka [IOK

boTorddexra. OnbiTel A. I'. CToneroBa

https://m.edsoo.ru/ff0c98fe
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64

3akoHbl hoTodPdexTa. YpaBHEHHE 14.02.2024

DitamreliHa st pororddexra. «KpacHas bubmuoreka [JOK

rpanuna» Gotodddexra https://m.edsoo.ru/ff0c9ac0
65

Perienue 3a1a4 mo teme : "3aKOHbI 16.02.2024 bu6morexa [IOK

(dorordpdekra” https://m.edsoo.ru/ff0c9df4
66

JlaBnienne cBera. OnwiTh [1. H. JIeOGenera. 19.02.2024 bubmmoreka [JOK

IXMMUYECKOE JEHCTBUE CBETA https://m.edsoo.ru/ff0c9778
67  [TexHuveckue yCTpOUCTBA U

[TPaKTUIECKOE TPUMCHCHHE: 21.02.2024 Bu6muorexa [JOK

(hoTOrIeMEHT, POTOAATYMK, COTHEUHAS https://m.edsoo.ru/ffocosfe

Oarapesi, CBETOIHO]]
68 Perenne 3aga4 o TeMe «JIEMEHThI 26.02.2024 Bubmoreka IIOK

KBAHTOBOM ONTHKHN https://m.edsoo.ru/ff0c98fe
69

Monens atoma Tomcona. OnbIThbI 28.02.2024

Pesepdopra o paccesHUIO 0-4aCTHIL. bubmmorexa [JOK

[InaneTapHas MosIeIb aTOMa https://m.edsoo.ru/ff0c9ac0
70

01.03.2024 Bubmoreka IIOK

[Toctynatel bopa https://m.edsoo.ru/ff0c9df4
71

Pemrenne 3a1au o Teme: "TlocTynaTsl 04.03.2024 Bu6mmorexa LIOK

bopa" https://m.edsoo.ru/ff0c9778
72 M3nyuenue u noriomeHue GOoTOHOB MPU

[epexoie aToMa ¢ OJHOTO YPOBHs 06.03.2024 bubmorexa [IOK

DHEpPIruM Ha Ipyrou. Buasl criekTpos https://m.edsoo.ru/ff0c98fe
73 |BomHOBBIE CBOIicTBa yacTull. BonHs e Bub6suoreka LJOK

bpoiinsa. KopmyckynsipHO-BOTHOBO# 11.03.2024

JIyaJIM3M. CrHoHTaHHOE U BBIHYKJCHHOC

https://m.edsoo.ru/ff0c98fe
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M3Iy4eHue

74
OTKpBITHE PaIUOAKTUBHOCTU. ONBITHI 13.03.2024
Pe3epdopa mo onpeaesieHnio cocTaBa bu6mmorexa HOK
aJUO0aKTUBHOI'0 U3JIy4CHUs https://m.edsoo.ru/ff0c9acO
[E CaoiicTBa anb(da-, 6era-, ramma-
13TydeHus. BausHue paguoaKTHBHOCTH 15.03.2024 bu6morexa [ITOK
Ha YKUBBIE OPraHU3MBbl https://m.edsoo.ru/ff0c9df4
76
Perenue 3a1a4 1Mo TeMe 18.03.2024 Bu6morexa LIOK
:"PannoaktuBHbIe pacnas!” https://m.edsoo.ru/ff0c9778
77 |OTKpBITHE MPOTOHA M HEHTPOHA.
30TOIBIL. Aﬂb(ipa-pacnaa. DNEeKTPOHHBIN 20.03.2024 Bubmorexa LIOK
1 TO3UTPOHHBIN OeTa-pacmnay. ['amma- https://m.edsoo.ru/ff0cosfe
M3JTy4yeHue
8 DHEprusi CBSA3U HYKJIOHOB B sIJIpe. 22 03.2024 Bubmuoreka IIOK
A nepHble peakuuu. S nepHelil peakTop. https://m.edsoo.ru/ff0c98fe
79
[IpoGiembl, IEpCIEKTUBEI, 01.04.2024
PKOJIOTUYECKUE aCIIEKTHI SIAEPHOU Bubmoreka IIOK
DHEPTreTUKU https://m.edsoo.ru/ff0c9ac0
80
[Ipesentanus Ha Temy: "SnepHas 03.04.2024 | BuGmuorexa [JOK
bHepreTuka' https://m.edsoo.ru/ff0c9df4
81
Pemenue 3amgad no teme: " DHeprus 05.04.2024 bub6mmoreka IIOK
CBsI3M HYKJIOHOB B siape" https://m.edsoo.ru/ff0c9778
82
08.04.2024 Bu6mmoreka [{TOK
Pemenue 3ana4 " nepusle peakuun” https://m.edsoo.ru/ff0c98fe
83  |O6o6marommumii ypok mo teme: "SnepHast 10.04.2024 Bub6suoreka LJOK

(buszuka"
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https://m.edsoo.ru/ff0c98fe

84
12.04.2024
KontposbHas padota Ne6 1o teme: bu6mmorexa HOK
"SI nepHas puznka" https://m.edsoo.ru/ff0c9ac0
85 [DnemenTapHbie yacTUIlbl. OTKPBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U Bubmorexa LIOK
PETMCTPALIH STEMCEHTAPHBIX HACTHIL 15.04.2024 | https://m.edsoo.ru/ff0c9df4
Kpyribiii cton «DyHaameHTanbHbIe
B3anMoIeiicTBUSA. EqUHCTBO (hr3mueckoi
KapTUHBI MUPay
86 Bun 3sé3anoro Heba. Co3Be3ausi, spKue
3BE3/IbI, INIAHETHI, MX BUAUMOC 17.04.2024 bubmoreka IIOK
nBrokeHue. CoaHevHas cuctema https://m.edsoo.ru/ff0c9778
87
Connue. ConHeuHass aKTUBHOCTb. 19.04.2024 bubmuotexa IIOK
M cTounuk sHepruu CoiiHIa U 3BE3]T https://m.edsoo.ru/ff0c98fe
88  [3BE31BI, NIX OCHOBHBIE XAPAKTEPUCTHKH. Bu6suorexa [JOK
3BE3/1bI TJIABHOM MTOCJIEI0BATEILHOCTH. https://m.edsoo.ru/ffocosfe
BHyTpeHHee cTpoeHue 3BE3 . 22 04.2024
CoBpeMEeHHbIE TIPE/ICTABICHUS O
[porcxoXxaeHnd 1 3Bostonuu CosHua u
3BE3N
89
24.04.2024
but6mmoreka IIOK
[IpesenTanys Ha Temy : "3Be3xb1" https://m.edsoo.ru/ff0c9ac0
90  Muneuynsrii [Tyt — Hama ["anakTuka.
ll:IonomeHHe 131 ,I[BI/I}KGHI/qu (“?onHua B 26.04.2024 Bubmorexa LIOK
anaktuke. ["anaktuku. UEpHbIE ABIPHI B https://m.eds00.ru/ffocodf4
sIIpax raJakTHK
91 |Bcenennas. Pa3zberanue rajgakTuk.
Teopus bonpmioro B3peiBa. PenukroBoe 03.05.2024

M3JTYyYCHHUC. MeraranakTuka

bubmoTeka [IOK
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https://m.edsoo.ru/ff0c9778

92 1
06.05.2024 Bu6mmorexa ITOK
Hepermennsie npo0aeMbl aCTPOHOMUHT https://m.edsoo.ru/ff0c98fe
93 O600Mmaromui ypok 1mo teme: " DJIeMeHThI 1 08.05.2024 bubmuoreka [JOK
ACTPOHOMHUU M aCTPOPHU3UKHU" https://m.edsoo.ru/ff0c98fe
94 1
13.05.2024
KonTponbHas pabota No7 «3neMeHThI bu6nuoreka IIOK
ACTPOHOMHU M ACTPOPUIUKI https://m.edsoo.ru/ff0c9ac0
95  |O6o6maromuit ypok. Ponb ¢pusuku u 1
ACTPOHOMUH B SKOHOMHUECKOH, Bubmorexa LIOK
TGXHOJIOFI:I‘I@CKOI/I, COLIMAILHOM B 15.05.2024 https://m.eds00.ru/ff0codf4
PTHUYECKOH cdepax AeaTeIbHOCTH
UesoBeKa
96 . 1
O606maromuit ypok. Pois u Mmecto
(bU3UKK ¥ aCTPOHOMHH B COBPEMEHHOMN 17.05.2024 bubnanorexa [IOK
Hay4HOU KapTUHE MHPa https://m.edso0.ru/ff0c9778
o O6o0maromuit ypok. Poib puznueckoit !
Teopun B QOPMUPOBAHUHU MPEICTABIICHHIA 20.05.2024 | puGmuorexa [JOK
0 (pusmueckoit KapTHHE MUpa https://m.edsoo.ru/ff0c98fe
98  |O6o6marommmii ypok. Mecto dpuznueckoi 1 Bu6muorexa IIOK
KapTHHBI MUPA B 0O1IEM psiTy 22 05.2024 https://m.edsoo.ru/ff0c98fe
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
[pEJICTaBICHUN O TPUPOJIE
99 1
[ToBTOpeHMe TeM: MarHuTHOE MoJIe. 24.05.2024
DNeKTpOMarHuTHast UHAYKIUsA. OnTUka. but6mmoreka IIOK
OCTO.KBanToBas ¢usnka. https://m.edsoo.ru/ff0c9acO
OBUIEE KOJIMYECTBO YACOB I1O0 99

[NPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

3dusuka, 10 knacc/ Kacesanos B.A., O011ecTBO ¢ OrpaHUYEHHOM
0oTBeTCTBEHHOCTHIO «JIPODA»; AKkiinonepHoe o011ecTBo «M31arenbeTBo
«IIpocsemenue»

4 duznka, 11 xnacce/ KacestHoB B.A., OO011ecTBO C OrpaHUYECHHON
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe o01iecTBo «31aTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI IS YYUTEJA
[Tporpamma xypca ¢usuku st 10—11 knaccos. ba3osiit ypoBeHs (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3oBbliit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € DJIEKTPOHHBIM
npuioxeHueM (aBrop B. A. KacesiHoB).

2. ®usuka. 10 kiacc. ba3osiii ypoBeHb. Metoanueckoe mocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccsl. ba3oBsii ypoBenb. TeTpanb st 1a00paTOPHBIX
pabot (aBTophl B. A. KacesiHos, B. A. KopoBun).

4, ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIUIEKT TeTpaaet mis



KOHTPOJIbHBIX pa0oT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Yakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®uzuka. 11 xnacc. ba3oBbiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesinoB).

2. ®usuka. 11 kiace. ba3obiii ypoBeHb. Metoauueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usuka. 10—11 knaccel. bazosrlit yposens. Terpanb 11 1a00paTOpHBIX
pa6or (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. ba3oslit ypoBeHs. KoMiiekT Terpaneit ans
KOHTPOJIbHBIX paboT (aBTopsl B. A. Kacesnos, . B. Urpsiios).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

Vmakos, K. M. YmakoB).

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1 http://nsportal.ru - conmasnbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

* http://festival.1september.ru/articles/ - hectuBab nmegarornuecKkux uac

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

* http://lwww.fizika.ru/ - caiit nns yaureneir GU3NKU ¥ UX yUYCHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3muKe.
e WWW . ege .edu.ru - uapopmanmoHHsli mopran EI'D.

« http :// school - collection . edu . ru / - equnas xomiekius [IIOPoB


http://www.fizika.ru/
http://www.physics.ru/

